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• A new possibility in home heating
• Fluorscent vs. incandescent lighting
World's largest rotary furnace
AT
The Timken Roller Bearing Company plant
CANTON, OHIO
proves adaptability of GAS
An outstanding example of adaptability of Gas and Gas
equipment in successfully solving any industrial heating
problem is seen in the world's largest rotary furnace
used to heat alloy steel billets for piercing into seamless
steel tubing at the Canton, Ohio plant of The Timken
Roller Bearing Company.
Here, equipment engineers were called upon to build
a furnace for heating round billets up to 10" in diameter
and 12' in length, which would do the job more eco-
nomically than existing equipment.
The result is this Gas giant with 2100 sq. ft. of hearth
area and a capacity of 80,000 lb. per hour, when heating
billets up to 2250°F. Speed of the hearth ranges from 2
to 8 hours per revolution. Temperature control is fully
automatic and a single operator can determine the tem-
perature and location of each billet at any instant during
the heating period. Since the start of operations, this
Gas furnace has saved an average of 2% in scale loss
alone. Maintenance costs are at a minimum and six
mcn per turn were released for other plant duties.
Manufacturers of Gas-fired industrial equipment, co-
operating with Research Engineers of American Gas
Association, have applied Gas, successfully, to thou-
sands of manufacturing operations. The characteristics
of Gas make it the ideal fuel for industrial heating and
heat-treating.
AMERICAN GAS ASSOCIATION
420 Lexington Ave., New York 17, N. Y.
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"Why do you say...
'Standard Oil of Indiana research?"
Here is why we have emphasized "of
Indiana" in the headline above. The
Standard Oil Company (Indiana) is not
connected by affiliation, by management,
or by directorships with any other com-
pany of similar name. We originated
here in the Central West, and from here
we have expanded, until now we market,
directly or through subsidiaries, in 40 of
the 48 states.
Our home office is in Chicago. Nearby
is our Whiting, Indiana, refinery, one of
the largest in the world. Close to that
refinery we are now constructing a great
new research center, where chemists and
engineers will have every opportunity
and facility for "doing their stuff."
In addition, we have under design and
are eager to construct, when materials
are available, two more research labora-
tories, at Wood River, Illinois, and at
Sugar Creek, Missouri. Expansion of
research plants is general among large
oil companies today—so much so that a
recent editorial in the Oil and Gas Jour-
nal stated that petroleum research "will
be aided by the largest laboratory facil-
ities of any industry." Looming large in
these plans is the construction program
of Standard Oil of Indiana.
STANDARD OIL COMPANY (Indiana)
910 South Michigan Avenue
Chicago 80, Illinois
/
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Unaccustomed As We t_.,
WHEN someone mentions the subject of public speaking, most of us recallwith a shudder the agony of discomfort and embarrassment we went
through during our few encounters with the listening public. Because of these
unpleasant experiences, we are inclined to believe that we simply were not
born to be speakers, and that, no matter how long we may practice, we will
never feel at ease on a speaker's platform.
Although the ability to stand with confidence before a large audience
and present an argument or report in a clear and convincing manner comes
quite naturally to a gifted few, with the majority of successful speakers it is
a skill that is developed only through a great deal of practice.
Unfortunately, few engineers realize until too late the importance of
mastering the art of public speaking. Put yourself in the place of a young
engineer who, having devoted a great deal of time to experiment and research
upon a certain specialized subject, is called upon to explain the results of his
work to a group of professional men at an engineering convention. Would
you present the report in an entertaining and instructive manner, or would
you allow self-consciousness to take command of the situation, embarrassing
both yourself and your audience and destroying the effectiveness of your
report?
The success of an engineer as a speaker plays such an important part in
his rise to distinction in his profession that it is worth the student's while to
consider some of the rights and wrongs that enter into the delivery of a
speech. Not as experienced lecturers ourselves, but only as a critical audience,
let us conipare the methods of the effective and ineffective speakers we have
heard.
From the point of view of the audience, the majority of poor speakers
fall into two general categories: those who attempt to memorize their speeches;
and those who, being none too familiar with their material, practically read
their speeches from copious supplies of notes. In either case, the speaker's
lack of enthusiasm causes him to lose contact with the audience early in his
discourse. By careful observation of really competent lecturers, we can
gather that the important points to remember are: be thoroughly familiar
with the subject of your report; present the principal ideas in logical order,
making an attempt to impress each as firmly as possible upon the minds of
your audience; and use all available means to arouse in the audience a desire
to hear what you have to say. The enthusiasm of a speaker is contagious,
and in order to interest an audience in his subject he has only to exhibit
his own interest in it.
The invitation to speak on a subject with which he is familiar is a chal-
lenge that an engineer can hardly afford to reject; for once he has established
a reputation as an accomplished speaker, he has set himself upon a kind of
S edestal, where he will be awarded a great deal more respect by other
IS embers of his profession.
a •
Electric Radiant Panel Heating
By William H. Plenge, Sr., e.e.
All photographs courtesy of L. N. Robertson Co., Seattle, Washington.
WHETHER you realize it or not,as much as 10% of the cost of
your future home should be spent to
install an adequate heating plant.
After installation, about 3% of your
yearly income will go to operate this
system and periodically you will
pay additional bills for repairs and
cleaning. In view of all this, it will
pay the prospective home owner to
investigate the present home heating
systems as well as some of the new-
est developments. The type of equip-
ment used will vary with the climate
and fuels readily available in the
locality in which you build, but do
not lose sight of the fact that recent
improvements and modifications in
residential heating have made hith-
erto unexploited heating mediums
economically feasible. One such new
development is the use of electric
power as the heating medium of a
radiant panel heating system. Be-
fore discussing this method in detail,
let us first consider some of the
basic fundamentals of radiant heat-
ing systems and compare them with
the conventional heating systems.
Characteristics of Radiant Rays
Radiant heat rays possess three
basic properties; motion, absorption
and radiation. Any object will radiate
heat rays under certain conditions.
These radiant rays are like heat
rays in that they travel in straight
lines and are not deflected by air
currents. They may be reflected or
absorbed, depending upon the nature
of the surface that they may strike.
Radiant heat rays do not appreciably
warm the air through which they
pass but will warm nearly any solid
objects and move from a warm sur-
face to a relatively cooler one. As
the second surface becomes warmer
by absorbing the heat rays, it in turn
becomes a radiating surface, radiat-
ing its own heat rays to any other
relatively cooler surfaces.
Understanding these characteris-
tics, consider why the human body
feels hot or cold. Contrary to com-
mon belief, body comfort does not
depend upon the heat supplied to the
body but rather upon the manner
and rate that excess body heat is
Home of Mr. L. N. Robertson of Seattle, heated by electric radiant heating.
taken from the body. A normal
human body at normal physical ex-
ertion must dissipate 400 BTUs per
hour to remain comfortable. This
heat is lost to the body through a
combination of three methods; radi-
ation, convection and evaporation.
Tests have shown that the major
part of this heat loss is due to a
combination of radiation and con-
vection; and that as far as comfort
is concerned, the human body does
not care how this heat is dissipated
so long as the total heat loss due to
the combination of radiation and
convection is approximately 300
BTUs per hour.
To take an example, let the air
in a room drop. Thus a human body
will lose more heat due to convec-
tion than before, and to maintain the
comfort balance, the amount of radi-
ation loss must be decreased. The
body radiation loss may be lessened
by increasing the radiation from any
radiating surface nearby, such as a
radiant panel.
Hot-Air vs. Radiant Heating
In the circulating hot air system,
hot air is used to warm the objects
within a room. With this system,
circulating currents are set up, car-
rying dirt along and depositing it on
cool surfaces. This is probably the
most objectionable feature of the hot
air system but there are many more.
Heat distribution is poor, the floors
of a hot air heated house are usually
cold while the temperature near the
ceiling is stifling; a great tempera-
ture variation exists between the
areas near hot air ducts and areas
farther away; alternate blasts of hot
and cold air along with an uncom-
fortably low humidity content are
particularly evident with a hand
fired coal furnace. It is true that
most of these features may be cor-
rected somewhat by means of air
filters, blowers or humidifiers but
the addition of these accessories in-
creases the cost of the hot air sys-
tem.
The trend has been away from the
hot air system toward one type or
another of radiant heating. Circulat-
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',
Left: Attaching "Heatsum" cable to a non-combustible plaster base with asbestos staples. Right: Brown plaster coat being applied over
"Heatsum" cable.
ing hot water or steam has been
used extensively in industrial build-
ings and th a more limited extent in
residential heating. The cast-iron
radiator used in residential heating
has eliminated most of the undesir-
able features of hot air heating but
the radiators are unsightly and nec-
essarily small, thus requiring a high
surface temperature th maintain a
normal room temperature.
The next logical step toward a
less obtrusive and more economical
heating system, was •to increase the
radiating surface by using a whole
wall, fl000r or ceiling as a radiator.
A number of such radiant panel in-
stallations were made before the
war, but with the sudden halt of all
residential construction except for
jerry-built emergency housing, all
the architects, contract
ld d
ors and heat-
ing engineers couo was to sit
back and test the installations al-
ready made in some 300 homes scat-
tered over the country.
These tests ve ha proved some
very interesting points about radiant
panel heating, probably the most
important being that this type of
system can be operated as economic-
ally as any other type and the in-
stallation cost is very often lower
than that of a conventional heating
plant.
The second most important feature
is that there are no circulating cur-
rents to carry dust and grime be-
cause of the uniform temperatures
from wall to wall and floor to ceil-
ing. Many other desirable features
are readily seen. The old-type radi-
ators and grills are eliminated; the
room temperature may be maintain-
ed at amore nearly uniform tem-
perature since radiant rays do not
adjoining rooms may be
heated to different temperatures by
using separated thermosliitatic con-trols; large glass areas may be used
economically; room furnishings stay
cleaner, longer; a lower air temper-
ature and higher humidity content
may be maintained, making a person
feel more comfortable even though
the air temperature is lower by sev-
eral degrees than in a conventionally
heated home.
Electric Radiant Panel Heating
In all that has been said before,
an entire wall, ceng or floor has
been used as a radiating surface.
Radiant panel systems may be classi-
fied as to the method used to main-
tain the panel at the radiat'ng tem-
perature. The general method is
that of circulating hot water through
pipes embedded in concrete in the
case of floor panels, or in plaster in
the case of wall or ceg panels.
Hot air has been circulated through
hollow tile blocks under the floor to
create a radiating surface, but prob-
ably the most unique and interest-
ing is the use of electrical heating
cable as the panel-heating medium.
About 150 installations of this type
have been made in the Pacific
Northwest, using "Heatsum" cable,
a product of the L. N. Roberson
Company of Seattle. A sample of
such cable was brought from Eng-
land, where electrical radiant heat
has been used as early •D
 1907. The
Roberson Company has pro-
duced a plastic-insulated caMe, of
high water, acid and alkali resist-
ance, approximately one eighth inch
in diameter and sold under the trade
name "Heatsum". The chief advant-
age of "Heatsum" other than its
simplicity of operation, is that it re-
quires little or no space, not even a
separate utility room, and that most
existing dwellings may be converted
to electrical radiant heat at a 
mum expense.
"Heatsum" cable may be utilized
in a number of ways. In ceilings it
may be attached directly to the top
of the laths or plaster board by using
insulated staples or any non-com-
bustable ties anchored on two foot
centers. When plastered in the walls
or ceilings, care must be taken that
the cable does not cross any metallic
plaster re-inforcing because a hum
is produced in the metallic re-inforc-
ing when the current is on. Adjacent
turns should be not less than one
(Continued on Page 24)
Brown plaster being applied to a wall over
"Heatsum" cable, Notice the spacing between
adjacent turns and between the cable and
metallic plaster corner reinforcing. Cable is
attached to plaster base by means of insulated
staples.
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Some Things You Should Know
About Flourescent Lighting
THE 1938 World's Fair provided thestage upon which fluorescent
lighting made its debut. This new
light source grew rapidly in im-
portance. In 1938 only 250 thousand
lamps were sold while in 1945 an
estimated 43 million were sold, mak-
ing an average yearly sales increase
of about 6 million lamps. While con-
centrated advertising by large com-
panies accelerated the lamp's accep-
tance still it had to prove itself by
means of its own merits. Funda-
mentally it was more efficient, useful,
pleasing, and economical for many
applications than any other available
light source. It was also a better
source of high quality white light
than any other available because it
was cool, comfortable, and glareless.
Fluorescent lamps emerging from
.Glow type starter switch used almost universally for preheat
-circuits for fluorescent lamps. One required for each lamp.
LAMP
GLOWSTARTER
SWITCH§
LINE
CONDENSER
BALLAST a
_ Single fluorescent lamp circuit. Diagram shows simple choke
ballast and cut-away view of glow switch starter. Note small con-
denser which should be incorporated in all starters to suppress
radio interference.
—All Cuts Courtesy Westinghouse
By Donald Tyler, Sr., e.e.
the laboratories in 1938, the first
radical new source of white light
since the birth of incandescent lamps,
were not developed by any one in-
dividual but instead represent work
carried on by several scientists.
"Ed:son's Fluorescing Vacuum
Lamp", developed in 1898, had the
same basic principles as the modern
lamp. Because of its need for engi-
neering improvements to make it
practical for domestic and industrial
use, it was never manufactured.
Development of the glow switch
in 1938 by D. S. Gustin, W. E. Car-
penter and R. F. Hays proved to be
the climax of a long struggle to ful-
fill the requirements for a cheap
practical fluorescent light.
Fluorescence
The fluorescent lamp, tubular in
shape, contains at
each end an elec-
trode which is a
small coil of wire.
These electrodes
have a tungsten-
filament coated
with an active
electron - emissive
material. Because
of the voltage be-
tween the elec-
trodes, electrons
flow from one to
the other. The re-
1;ultant electric
discharge or arc
produces some vis-
ible light, but
much more short
wave invisible ul-
traviolet light
which activates
the fluorescent
chemicals coated
on the inside of
the tube. Phos-
phors are selected
for this coating,
whenever pos-
sible, for maxi-
mum response in
the region of 2573
Angstroms. Light
output efficiency
is best at this one
specific wave
length. Among the phosphors used
at present are:
Phosphors
Used
Zinc Silicate
Calcium Tungstate
Calcium Borate
Zinc Beryllium
Silicate Yellow-White
Magnesium Tungstate Blue-White
The white, daylight, and soft white
lamp colors are produced by proper
mixture of these phosphors. Green,
blue, and pink lamps use the single
phosphors listed here. Gold and red
lamps use a color phosphor plus a
suitable dye. All the phosphors are
white powders when not exposed to
radiation. Thus, the unlighted ap-
pearance of most fluorescent lamps
is identical.
Auxiliaries
Fluorescent lamps, the same as all
electric discharge lamps, require
auxiliary control equipment. The
auxiliary consists of two principal
elements, an iron core inductance
called a ballast which acts as a cur-
rent limiting device, and a glow
starting switch which momentarily
closes and opens the electrode heat-
ing circuit. Each lamp requires a
separate auxiliary, although the ele-
ments for two lamps may be in the
same container.
Ballasts
The ballast preheats the electrode
to make a large supply of free elec-
trons available, provides a surge of
high voltage to start the arc between
electrodes, and prevents the arc
current from increasing sufficiently
to destroy the lamp. It is commonly
used as a current limiting device and
consists of an iron core reactance
alone or in combination with a step
up transformer, all of which are en-
closed in a metal case.
The advantages of having one
electrical circuit which will allow the
combination under one cover of the
equipment for the control of two
lamps are (1) greatly improved
power factor, (2) decreased strobo-
scopic effect, and (3) reduced auxil-
iary losses. For these reasons most
lamps sold today operate on this
type of ballast.
Characteristic
Color of Light
Green
Blue
Pink
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Starting Compensators
A starting comsator
quired with a 
pen
ll two-lamp ba 
e
llasts
except the 100 watt larnps. It is
placed in the starting circuit of the
lead lamp to produce sufficient heat-
ing of the electrodes to facilitate
starting. It is automatically discon-
nected from the circuit whenthe
starting switch opens.
Starters
There are only three, the manual,
thermal, and glow switches, that are
in use today. Of these the glow
switch is by far the most widely ac-
cepted.
It is enclosed in a small glass bulb
filled with an inert gas such as neon
or argon, and consists of two elec-
trodes, one being a bi-metal strip.
This inert gas causes a small current
S.-
 flow whenever a voltage is applied
between the base pins. Heating of the
electrodes results which, by the ex-
pansion of the bi-metal element,
causes the electrodes to touch. The
glow discharge is then stopped but
before the strip can cool enough to
open the circuit, sufficient current
has flown to pre-heat the lamp elec-
trodes. The switch then opens and
the resultant high voltage surge
-I normal lamp operation. If the
lamp fails to light, the cycle is im-
mediately repeated.
If the lamp does light, the switch
does not again glow since it is so
designed that the remaining voltage
is insufficient to cause a breakdown
between its electrodes. It then con-
sumes no power and is available for
immediate restarting.
A refinement in this type of
starter switch is the "No Blink
Starter" which has the added feature
of eliminating the annoyance of
A large number of chemical compounds
must be tested to obtain the proper shade
of fluorescence.
blinking when the
lamp fails, and
conserves the life
of the starter and
ballast. During
normal starting the
"No Blinker Start-
er"functions in the
manner just de-
scribed, but when
the lamp fails and
the glow switch
makes repeated
starting attempts,
enough heat is 
d b 
de-
velopey inter-
mittent flow of
lamp pre-heat cur-
rent to close a
shorting switch.
This occurs after
HA'r 20 seconds
at rated line volt-
age.
Fluorescent
Lamps vs.
Incandescent
Lamps
Lamp Life
The rated aver-
age life of the
fluorescent lamp
is based upon the
average life of a large number of
lamps tested in the laboratory under
ideal conditions. When tested under
these conditions the 40 watt fluor-
escent lamp showed a rated average
life of 2500 hours as compared to
1000 hours for the incandescent
lamp.
Voltage
In all fluorescent light installations
voltage is an important factor. It
should not be allowed to vary more
than 10 per cent from the rated
voltage of the lamp. If the voltage is
excessively high the active material
on the electrode will be sputtered
off too rapidly because of over heat-
ing. If the voltage is below the speci-
fied range it may lower the pre-heat
current to the point where the elec-
trodes fail to heat sufficiently. This
condition may cause the lamp to
flash on and off without starting. In
comparison the low voltage in-
creases the life of an incandescent
lamp. Since a drop in voltage of 25
per cent will extinguish fluorescent
lamps, they are never used for
"dimmer" service.
Lumen Maintainance
Unlike the constant lumen output
of the incandescent lamp throughout
its life, the lumen output of the
flourescent lamp decreased some-
Fluorescent lighting tubes being drcrwn from the glass furnace.
what with age. During t he first 100
hours there is about a 10 per cent
drop in lumen output. Deterioration
is then less rapid with only an ad-
ditional 18 per cent drop during the
entire rated life. This loss in lumens
is due almost entirely to the gradual
S. ckening of the inside of the tube
throughout its length and especially
at its ends. The rated lumen output
for a lamp is the value obtained
after the first 100 hours.
Decorative type fixtures in which
the ends of the lamps are exposed
to view are not recommended be-
cause of the noticeable blackening
at these points. In some cases where
appearance is more important than
efficiency, shields which conceal this
blackening may be used.
Brightness
The larger surface area caused by
the extended length and the high
diffusion of the fluorescent lamp re
II II
-
sults in low brightness, even though
S i
 lamp output is high. Brightness
is not the total light output but the
output per unit area. According to
this definition brightness is high in
the incandescent lamp, usually ten
to twenty times that of the fluor-
escent lamp. The inside-frosted in-
candescent lamp was developed prior
to the wide-spread accepted use of
(Continued on Page 16)
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Earthmoving Over 5000 Years
By Alfred R. Schmidt, fresh.
All photographs courtesy of Caterpillar Tractor Co.
IN DISCUSSING the trends in
I. earthmoving during the past fifty
centuries, it seems appropriate to
view them from three different ap-
proaches. These are: (1) methods
of transport; (2) , comparable size
of jobs; and (3) , cost of transport.
Methods of Transport
The first source of power to be
utilized was man-power and was
applied in several varied ways.
Ancient man is believed to have
used a sort of skin sack, and carried
this either on a pole or simply over
his shoulder. This was later devel-
oped and took the form of a stretcher
assemblage consisting of two poles
with a board or fabric fastened be-
tween them to hold the dirt. The
stretcher was carried by two men
to the desired location, and merely
tipped to unload.
Later, the basic conveyors were
altered to be used with the horse
and ox. The poles of the stretcher
were lengthened, and one end was
secured to the animal whereas the
other was allowed to drag on the
ground. Still later, the poles were
replaced by a sled arrangement with
ropes connecting the sled to the tow-
ing unit. Although these two steps
were great improvements, the toil-
some job of loading the earth onto
the carrier still remained. A step in
the right direction was the invention
of the horse drawn hand operated
scraper, or "slip". In using this tool,
the operator merely lifted the two
handles which were fastened to the
sides of the bowl and guided the
scraper until it was loaded. He then
pressed the handles down and the
scraper righted itself, becoming a
carrying unit. When the scraper was
to be unloaded, the operator lifted
the handles quickly, inverting the
scraper and spilling the dirt behind.
At approximately this same time,
there was built a horse-drawn wagon
with provision for unloading by
dropping two hinged doors in the
floor of the bed, allowing the dirt to
fall. The main advantage in this type
of carrier was in the size of the load
that could be transported.
After a few years, an improvement
was made on the scraper. In effect,
it consisted of a cylinder closed on
both ends with about one third of
the curved surface removed; the
leading (cutting) edge was equipped
with a blade. The cylinder was
rotated until the cutting edge was on
the bottom and then locked in this
position; as the scraper was dragged
along it loaded itself, and when
filled, was again rotated until the
open part was on top, thereby be-
coming a carrying unit. There were
two hard steel strips mounted one
on each of the ends, serving as skids
for the cylinder. To unload, the
cylinder was allowed to rotate until
the trailing edge was on the bottom,
allowing the dirt to fall from the
opening and be spread along fairly
evenly.
The first mechanical shovel, built
in 1837, was steam operated and of
the dip-stick type. It was immediate-
ly put into operation with the afore-
mentioned dump-wagon, and al-
though it has been replaced in many
applications by more efficient scrap-
ers, it is still vitally important for
use in hard substances such as rock
and coal. During this same period, a
steam driven tractor, and later a
gasoline tractor were invented and
among other things, the latter was
used to draw two or three dump
wagons.
The next great improvement was
in the basic principle of today's
modern scraper. These units incor-
porate the function of three separate
tools—digger-loader, carrier, and
spreader. There are several some-
what different designs, but in gen-
eral, modern scrapers are comprised
of the bowl which is pivoted at the
rear and is suspended at the front
by either cable controls or hydraulic
pistons. An apron is attached to the
midsection of the bowl and is con-
trolled at the front end by the same
type of device as is the bowl. The
apron is lowered into position over
the front end of the bowl when in
carrying position and is raised when
Primitive methods of transporting earth, shown here, were not completely superseded until the last century.
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The early steamshovel, at left, became much more effective after advent of power-drawn
either loading or unloading. As the
scraper is drawn along, the front of
the bowl is lowered into the earth
enabling it to be loaded; when fully
loaded, the bowl is raised and held
in this position until it reaches its
destination. Then the ejector in the
rear of the bowl moved forward ex-
pelling the dirt evenly over the
ground.
During the latter part of the de-
velopment of the scraper, the Diesel
engine was applied to the tractor.
Diesel tractors are used extensively
in earth-moving today, and are the
most successful power unit for the
modern scraper.
Along with the scraper, another
form of earth-mover, the bull dozer,
has taken a prominent position,
especially on jobs where the distance
the dirt must be moved is compara-
tively short. The bull dozer of today
is essentially the same idea as that
of the Russell bull dozer. The Russell
dozer consisted of a metal covered
wooden pusher mounted on one end
of a pole whereas the other end was
connected to a pair of wheels. The
pole also served as the tongue of the
implement since it was horse-drawn.
It apparently had no provision for
controlled raising and lowering so
consequently could not be used for
leveling with any degree of accuracy.
Present day dozers are controlled
by means of cable or hydraulic pis-
tons and are quite accurately con-
trollable.
Other specialized types of earth-
moving equipment include graders,
terracers, endless belts, drag-lines,
hydraulic dredges, and elevating
graders. The latter is a rather com-
plicated machine in that it generally
digs the earth with a fairly small
blade and simultaneously throws the
dirt onto an endless belt. The belt
dump wagons (right).
and frame can be elevated within a
certain range and sometimes is
raised to the height of a truck-bed
for loading.
Comparable Size of Jobs
Surprisingly enough, the size of
excavations and constructions has
changed very little in the past 5,000
years. The factor that makes present
day operations seem more or less
colossal is the time required for
completion and not the yardage that
is moved. We now accomplish in
weeks what then took many years
and often centuries to finish.
One typical example of the im-
mensity of ancient excavations is the
Great Pyramid of Egypt which was
built about 2900 B.C. The base of
this stone structure covers about
thirteen acres of land, so leveling
undoubtedly had to be done. Thirty
(Continued on Page 18)
The latest types of earthmoving equipment in operation.
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Dear Sirs:
(Thet's college talk fer you'ns on
my scholarship bored.)
When you people of Catnip Junc-
tion decided tew send me tew col-
lege, you placed a grate trust in me.
I realized thet I was the only one
in the history of the school to granu-
late at the age of thirdy-six, six years
yunger than most. Thet was the main
reason thet I was sent here tew
college, the other being thet m37
father was the most popular busi-
ness man in the town, bootlegger by
trade. I new thet this was a chal-
lenge tew me. So I decided then
thet I would try tew make good the
fate you had in me.
On Monday I arrived at Heart-
burn on the Hudson, whose mooto
it, "Just a hundred hops by hobby-
horse from Hoboken." Back behind
two tall and mighty okes was the
admensuration building. Once in the
building I learned thet I was tew
report tew Professor Hal E. Tosis,
the Hygene teacher.
As I entered he said, "For sani-
tary reasons, do you file your finger
nails?"
"No, I just cut them off and throw
them away," I answered.
"Ahem, the school has appointed
me your advisor in helping you
choose the course thet you are tew
take at dear old Heartburn, yes sir
deer old Heartburn."
My Report
By Owen Hegarty, fresh. II
He took out his pitchpipe and we
sang:
"High above the Hudson's waters,
Facing eastward toward the sea,
There it stands our Alma Mater,
There it stands disgustingly.
There we learned to chew tobacco,
There we learned to smoke and
drink,
Hail to thee our Alma Mater,
Oh, Heartburn, how you—smell."
He put the pitchpipe down and
we standed in a moment of silent
prayer for our school, then he said,
"Son, you will have to come around
tomorrow and make out your sched-
ule, there's the noon whistle. Go tew
the front office and make out a form
thet will get you a room in the boys'
dormitory."
I went to the front office and got
in a line of boys thet were wateing
fer rooms. I tapped the boy in front
of me on the back and asked him
where I could get some books for
school.
He said, "Don't be a sucker, Jack.
Don't let no books stand in the way
of your college education. The only
thing thet's hard about this school
is the haseing thet you get from the
opperclassmen."
"What are opperclassmen?" I
asked him.
"Oh, they're the fellows thet like
3 
Father was the town's leading businessman.
fin'
Upperclassmen—ties with dots, suits with
stripes, letters with checks.
suits with stripes, ties with dots, and
letters with checks. Haven't you got
your freshman hat yet?"
I told him thet I didn't. He said
thet the store thet sold them would
close in ten minutes but thet he
would take me there and we could
get the hat for me. I had a little
trouble with getting a hat as the
sizes only ran tew twelve and one
fourth. But the opperclassman who
was selling them said thet it would
be allrite if I painted a bucket green
and wore thet. This worked fer
awhile but after I got my har cut
things were pretty black.
My friend and I went back tew
the office and found out thet we were
tew be roommates. We strolled over
tew the dormitory which were set
back in a grove of weeping willow
trees. The only trouble with this ar-
rangement was thet our roof leaked.
You'ns have heard of the rooms be-
ing crowded in the dormitories, well
I'm not going tew say thet our room
was small but the mise had tew walk
on their hind legs tew steal a hunk
of cheese.
Enough of the troubles I had tew
endure. I came to deer old Heart-
burn fer an education and not tew
worry about the conditions of the
school. The next day I went tew the
office and got my schedule. I had a
pretty tuff course. My subjects in-
cluded: algebra, one hour a weak;
(Continued on Page 25)
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Research and Development
Transparent Mirror
This mirror which was developed
early in the war for use in high qual-
ity aircraft instruments is now avail-
able for civilian use. It will make
unnecessary the peekholes in apart-
ment doors and can be used in many
other places where one-way obser-
vation is desired. This mirror appears
to be a transparent pane of glass
when view from one side while from
the other side it is a mirror.
The almost incredible thinness of
a film of chrome alloy is the key to
the transparent mirror's perform-
ance. This film is four ten-millionths
of an inch thick. The treatment,
which was developed by the Libbey-
Owens-Ford Glass Company, is
called a "molecular bombardment"
of a thermally evaporated special
chrome alloy in a high vacuum.
The pieces of glass to be coated are
placed around the sides of a vacuum
chamber, and the chromium particles
are suspended on a filament in the
center of the chamber. After a high
vacuum has been created in the
chamber, an electric current is passed
through the filament. The current
evaporates the metal, and molecules
of the metal speed to the glass with
the speed of light. They adhere to
the surface of the glass so tenacious-
ly that they cannot be removed by
scrubbing. This process can also be
used to coat glass with silver, gold,
aluminum, lead and other metals.
Largest Electric Motors ever
Designed will Serve Irrigation
Project
These giant motors which are to
be built by Westinghouse are to be
65,000 horsepower units and are 50
percent larger than the most power-
ful motor in existence. There are to
be four of these motors, and they are
to be used to pump irrigation water
from the Grand Coulee reservoir to
more than a million acres of semi-
dry land in south-central Washing-
ton.
Each motor will be capable of
pumping more than 600,000 gallons
of water per minute through an 850-
foot tunnel into a reservoir where it
will await irrigation use. Each motor
will weight 325-tons and will be as
large as a modern six-room house.
By Michael Cvengros
and
J. Max Gill
The rotors for these motors will
weight 172-tons.
New Sound Found In
Liquid Helium
This new sound which you won't
be able to hear is called "second
sound". Essentially it is a tempera-
ture wave which apparently occurs
only in liquid helium and at a tem-
perature only slightly above absolute
zero. This was revealed by Drs.
Cecil T. Lane, Lars Onsager and
Henry A. Fairbank after extensive
experiments with liquid helium in
the Sloane Physics Laboratory of
Yale University.
This "second sound" is well with-
in the normal hearing range with a
tonal frequency corresponding ap-
proximately to middle C, but it can-
not be heard by the human ear. The
sound ceases when the temperature
of the helium rises above 2.2 de-
grees centigrade over absolute zero.
Waves of "second sound" travel at
only about 70 feet per second as
compared to 700 feet per second for
normal sound waves.
In their many experiments with
liquid helium temperatures within
one-tenth of one degree of absolute
zero have been reached. At those
temperatures iron and steel would
shatter like glass. Although all of
the research in the neighborhood of
absolute zero has been confined to
scientific discovery; Dr. Lane point-
ed out that practical studies of these
sub-normal temperatures might pro-
duce a new alloy which would re-
duce electrical resistance and ex-
pand power transmission and a small
but powerful atom smasher.
New Airport Snow Plow
This new snow plow which is of
the rotary type was designed for air-
ports in the Snow Belt. Its gathering
wings collect snow and ice within
one-half inch of the runway surface
and forces it into double rotary
wheels where it is pulverized. It
can then be thrown 50 yards either
to the right or left of the runway.
The snow is spread out over the
field in order to eliminate the danger
of ridges which would cause exces-
sive drifting. This plow has a capa-
c'ty of 51 tons of fresh fallen snow
per minute. When used in six inches
of snow and one inch of ice crust,
the new plow can collect and cast
aside snow at the rate of 25 miles
per hour.
New airport snow plow in operation.
—Science Service
JANUARY, 1947 Page 13
Campus Survey
Alpha Phi Gamma Award.
On November 29 and 30, the editor,
associate editor, and business man-
ager of the Technic attended as
non-member guests a convention of
Alpha Phi Gamma, national jour-
nalistic fraternity, held at Indiana
State Teachers College. Cups were
awarded to several of the publica-
tions represented, among them be-
ing the Non-Member Photo Award
shown above, which was given to
the Technic "for excellence in
photography." All pictures entered
were taken by Technic photographer
Robert LaFollette.
A.S.C.E.
On Thursday, December 3, 1946
at 6: 15 P.M., the student chapter
of the ASCE held the first of the
banquets which will be staged once
each term. It was held at the Stu-
dent Union Building with Swiss
Steak as the main course of the
dinner.
Eddie Cook did an excellent job as
toastmaster in introducing Dr. Pren-
tice, the principal speaker, Prof.
By Gordon Hayes,
Norman J. Pera, and Alex Vogl
McClean, Prof. Hutchins, Mr. John
T. Newlin, Colonel Rhode and Mr.
Harman of Commercial Solvents
and also the contact member for the
society.
Prof. Hutchins gave a short
resume of the proceedings at the
Indiana ASCE Section held at In-
dianapolis the latter part of Novem-
ber. The remaining guests of honor
extended their congratulations to
the chapter for its spirit and ex-
pressed a willingness to aid the
chapter whenever called upon.
Dr. Prentice spoke on "Unionism
in the Engineering Profession", and
also discussed the then impending
coal strike. He pointed out that un-
der the Wagner Act, engineers can-
not have their own union. He also
discussed the pros and cons of engi-
neers joining unions and their prob-
able reaction to strike calls.
Camera Club
During a recent meeting, prizes
were distributed to the three winners
of the photo con-
test. Mr. Lowen-
stein was given a
$2.25 gift certifi-
cate at Overfelt's,
for first prize; Mr.
Schabel was given
a print roller for
second prize, and
Mr. McWilliams
was awarded a
roll of 35mm Su-
per XX Film for
third prize.
For the coming
term, the club is
planning a unique
series of night
meetings. Special
lecturers will talk
on various sub-
jects of special in-
terest to members
and all others in-
terested in photog-
raphy.
Improvements in
the dark room in
the form of more
space and the ac-
quisition of more
equipment is be-
ing considered. A special committee
of three has been appointed by
President LaFollette and a report is
expected at the next meeting.
Another highlight of the coming
term is the rental of a film on Photo-
graphic Techniques which will be
shown at the meetings. This film
will cover all steps of photography,
from the snapping of the shutter to
the final enlargement.
Radio Club
The Radio Club, being one of the
few active societies on the campus,
seems to have gone completely hog
wild with activity. We may not
realize it, but "Hermie's Boys" are
making forward progress every day.
The club has finally obtained a
station license, W9NAA, from
which any type of greeting, birth-
day-anniversary or seasonal, will be
sent to any part of the United States,
or its possessions, free of charge. De-
livery cannot be guaranteed, but it
(Continued on Page 26)
Photographer Robert LaFollette admires the cup.
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FLUORESCENT LIGHTING
(Continued from Page 9)
the fluorescent light, to eliminate as
much as possibble the annoying
brightness and glare from artificial
lighting.
The relatively low brightness of
fluorescent lamps makes it accept-
able to use light systems which pro-
duce large direct components of
light. It is then possible to use this
efficient light source even more
efficiently. However, it has been
found desirable with this type of
light system to supply light to the
general surroundings to produce
more comfortable seeing conditions.
Fluorescent lamps have limitations
and may be considered complement-
ary to the incandescent lamp rather
than a replacement for it. High
brightness has a great advantage in
controlling light for special purposes
such as highpowered searchlights,
movie projectors, lighting micro-
scopic specimens, and many other
uses.
Cost
The cheaper operating cost of
fluorescent lights as compared with
the incandescent lights has been one
of the major causes for the rapid
growth of the fluorescent lighting
industry. The cost for a million
lumen-hours produced by a 40 watt
blub is $0.95 for the fluorescent lamp
and $4.06 for the incandescent lamp.
This includes the original cost of
the bulb plus the cost of the elec-
trical power.
Frequency
Lamp ballasts and starting com-
pensators are the only fluorescent
lamp components that are affected
by frequency. They depend on the
frequency of the line voltage for
their current limiting action. High
current flow accompanies low fre-
a uencies and causes overheated aux-
iliaries and shorter lamp life. Low
current accompanies high frequen-
cies and causes difficult starting and
low lumen output. Operation at fre-
quencies lower than 50 cycles per
second greatly increase the prob-
ability of stroboscopic effect so no
standard equipment is available.
The incandescent lamp also produces
stroboscopic effects when operated
on a frequency below 50 cycles.
Stroboscopic Effect
A characteristic of all a-c light
sources is that some variation in
light output occurs due to the cycle
variations of the current. With in-
candescent lamps this is negligible
since the filament retains enough
heat to compensate for the varying
frequency. With fluorescent lamps
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the retaining of light is dependent
wholly on the phosphorescent quali-
ties of the coating. This varies with
different phosphors from green,
which has the brightest hold-over,
to blue, which has the least.
Because the lead and lag phase
angles of the two-lamp ballasts are
115 degrees apart, stroboscopic effect
is reduced to a point where in or-
dinary applications it is negligible.
Where still further reduction is nec-
essary three-phase operation of three
adjacent lamps or pairs of lamps
may be used.
No stroboscopic effect is notice-
able from the incandescent light as
long as the a-c frequency is above
50 cycles.
Color
Some phosphors have almost a
pure color. For example, the radiant
energy of the green lamp is confined
to a narrow band and may truly be
called a source of green light. It is
being used as such in developing a
new special photographic film which
is not sensitive to green light. Other
phosphors such as pink and blue
cover a much wider band and may
be called "pastel red" or "pastel
blue". Soft white lamps were de-
veloped to overcome the deficiency
of deep reds in the other lamps. They
have found much use in refrigera-
tion display windows for meats and
in restaurants, night clubs, and places
where foods are served or where
color is generally complimentary to
an individual's appearance. The
standard daylight lamp is an ap-
proximate duplication of average
noon daylight. The distinction of
color is seldom important except
where special effects are desired.
Colors are produced with the in-
candescent lamp by coating the glass
bulb with a dye or pigment.
Temperature
Fluorescent lamps operate most
efficiently at normal room tempera-
tures of 70 or 80 F, where the tem-
perature of the glass tube itself is
100 to 120 F. At lower temperatures
the mercury condenses and the
activating ultraviolet radiation is re-
duced. At higher temperatures the
vapor pressure increases, causing
some of the ultraviolet radiation to
shift from 2537 Angstroms to longer
wave lengths. The loss in light out-
put is greater at the lower surround-
ing temperatures—the decrease may
amount to one per cent per degree
Fahrenheit lost. Temperature chang-
es, it seems, effect light output of
the incandescent lamp very little.
Coolness
Confusion has at times been ex-
pressed because fluorescent lights
seem to produce cooler footcandles
than do incandescent lamps, while a
kilowatt-hour represents a total
heating effect of 3414 Btu. regard-
less of how consumed. The reason a
cooler sensation of heat is felt from
fluorescent lamps is that they give
off more lumens per kilowatt-hour
consumed than do incandescent
lamps and emmit only about half
the radiant heat. The remaining heat
is lost by conduction and convection,
usually upward. The sensation of
heat from fluorescent lamps is only
about one fifth of that from incan-
descent lamps for the same amount
of light output.
Power Factor
The power factor for a fluorescent
lamp (including the auxiliaries) is
very low. This is caused by the bal-
last which is usually an inductance
and has the characteristics of having
a low power factor. Fortunately the
power factor can be improved by
adding a condenser to the circuit or
by using the lamps in pairs. The
power factor for the incandescent
lamp is near enough to unity to
present no problem.
D. C. Operation
While fluorescent lamps are de-
signed for a-c operation, they may
be used on d-c circuits if the proper
series resistance is used in connec-
tion with a suitable inductance coil
and starting switch. The series re-
sistance consumes almost the same
amount of wattage as the lamp it-
self; therefore, the light-output effi-
ciency will be less than normal a-c
efficiency. With fluorescent lamps,
one end of the tube may become
dim after operating a few hours on
d-c due to the bombardment of the
electrodes in one direction. This
forces the mercury molecules to one
end of the tube resulting in inade-
quate generation of ultraviolet energy
required for the fluorescence of the
phosphors at the other end. By in-
stalling a reversing switch to reverse
the direction of current flow this
dim end may be eliminated. Current
reversal once each day is sufficient.
The incandescent lamp works equal-
ly well whether operating on a-c or
d-c.
Radio Interference
The mercury arc of a fluorescent
lamp causes a sputtering or sparking
action on the lamp electrodes which
set up a continuous series of radio
waves. There are three ways in
which these waves may reach the
radio and interfere with reception:
1. Direct radiation from the lamp
to the radio aerial.
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What kind of engineer does the
Telephone Business need?
Many kinds, for many kinds of work. . .
research and development, technical and
economic planning, operations which in-
volve the manufacturing, construction and
maintenance of telephone facilities.
Telephone engineering is broad in scope
but includes intensive study of a wide
variety of specific problems. Much of it
requires the special knowledge of electrical,
mechanical, industrial or other engineers.
All of it requires the engineer's background,
his understanding of scientific principles,
his trait of weighing the facts and deriving
BELL
logical and workable conclusions.
With our greatest expansion program
in history under way the work of the
telephone engineer is more important than
ever. In the next few years $2,000,000,000
will be spent for new buildings, new equip-
ment and plant facilities.
The engineering task involved in this
program, as well as in the normal operation
of the industry, means just one thing:
qualified engineers who choose telephony
as a career will find their lives packed with
interesting and satisfying work.
There's Opportunity and Adventure in Telephony
TELEPHONE SYSTEM
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"The Pause That Refreshes"
COCA-COLA
BOTTLING COMPANY
Ave.
2. Line radiation from the elec-
trical supply line to the aerial.
3. Line feedback from the lamp
through the power line to the
radio.
Direct radiation from the lamp or
line diminishes rapidly as the radio
is separated from them. Nine feet is
usually enough to produce a negli-
gible effect. Feedback interference
through the power line may easily
be eliminated by installing a filter
in the line. The only radio inter-
ference caused by an incandescent
lamp is the one "crack" as the lamp
is either turned on or off.
The Future
It can be seen from these com-
parisons that fluorescent lights have
their place with other sources of
light in the illumination field. There
are certain places where they would
not be acceptable; outdoors, for ex-
ample, in varying temperatures; in
a theater where lights are gradually
dimmed; to light microscopic slides
of picture projectors where intense
brightness is desirable; or near a
radio or television receiver where in-
terference might be excessive. On
the other hand, they require little
maintenance, are not bright or glary,
are very cool, pleasing to the eye,
C-7094
and above all, much cheaper and
more efficient than other forms of
lighting.
All indications point to even great-
er acceptance of this first radical
new light source since the incandes-
cent lamp.
EARTHMOVING
(Continued from Page 11)
years passed before it was finished,
and groups of 100,000 slave
-laborers
worked in three-month shifts. By
way of comparison, this structure
has about one-half the yardage of
the Boulder Dam.
Another interesting feat of earth-
moving is the great China Wall
which was built during a period of
eighteen years between 228 and 210
B.C. Its average height is twenty
feet and there is a thirteen foot road
on the top. Inside the stone sides of
the wall, there are over seventy-two
million yards of earth. Just what
method was employed for excavat-
ing and transporting all this dirt
remains unknown.
A more recent excavation is the
Chicago Main Canal, built during
(Continued on Page 22)
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Because Photogra
o th
I T'S photography's "infinite capacity for
taking pains" . . . its ability to repro-
duce crisply, exactly, completely. . . that
makes a picture like this possible.
And it's this same capacity that makes
possible many of the things photography
is doing for business and industry. You
see it at work in...
Recordak microfilming ... repro-
ducing documents, records, and
papers of all kinds with photo-
graphic accuracy and completeness.
Photo Layout ... transferring exact
copies of complicated layouts and
drawings to metal.
Photographic illustration...repro-
ducing products exactly, realisti-
cally.
High-speed movies ... recording,
with split-second precision, action
too fast for the eye to follow.
Photomicrography... magnifying
microscopic areas with scientific
exactness.
Spectroscopy ... performing quali-
tative and quantitative analyses
quickly, precisely.
Our booklet, "Functional Photography,"
tells you about other important things
photography is doing in business and in-
dustry because it has this "infinite capac-
ity for taking pains." Write for your copy.
It is free.
EASTMAN KODAK COMPANY
ROCHESTER 4, N. Y.
unctionai Photo
IS ADVANCINd BUSINESS AND INDUSTRIAL TE
louy it =Ike. Afirte__
THE INTERNATIONAL STANDARD OF EXCELLENCE
SINCE 1880
14ovti ill (thump wuin
HIGGII1S LIVI4 NIONSIg fIRJEVEI:
Attention
ENGINEERS!
WRITE FOR
NE's
FREE
ELECTRICAL
DATA
HANDBOOK
Here's a 350-page, 8" x 10" handbook that is invaluable to
electrical engineers. It's an illustrated, products and parts
catalog. Has handy reference tables, wire and cable termin-
ology, formulas, specifications, electrical symbols for arch-
itectural planning, as well as wiring systems for industrial,
commercial, and domestic requirements. Write for your copy.
national Electric
P1OJCr5c C71:4 PC7144%7'147 N
Box 897 — Pi ttsbt.ircill 39,Pa.
Fraternity Notes
Theta Xi
On Monday evening, November
18, formal pledging ceremonies were
held for Edward C. Bockhold, C.
Gene McGlone, and Donald M. War-
dell, all of Terre Haute; Fred Camp-
bell, Binghamton, New York; Wal-
ter N. Flanigan, Pittsburgh, Penn-
sylvania; Joseph Markley, Chicago,
Illinois; and Albert R. Osborn,
Sullivan, Indiana. After the pledging
ceremonies the pledges were treated
to a movie by the active members.
Everyone attended the movie as a
group, and later, after the movie,
serenaded at Residence Hall on the
Indiana State campus.
On Friday evening, December 6,
we limbered up for finals with a
Christmas formal dance at the May-
flower Room of the Terre Haute
House, the first renewal of the an-
nual custom since 1943.
We are sorry to see Bill Morris,
Rex McGlone, Jack Doerffler, and
Don Kersten leave, but they have
found that they have enough credits
to leave dear old Rose with a degree.
We certainly wish them lots of suc-
cess, and hope they can get back to
see us often.
Alpha Tau Omega
December has been another busy
month for Indiana Gamma Gamma.
On the evening of December 13 the
chapter held an open house and
scavenger hunt. It was an unusual
event, and everyone seemed to have
a good time.
Arnold Hannum has become the
father of a son. Congratulations,
Arnold.
We are happy to hear that A. E.
Smith's wife is rapidly recovering
from a recent operation.
Five fellows have surrendered
their pins lately. Jack Mathews has
given his pin to Nina Summers;
Marty Newman has placed his on
Jerry McGrew; John White has an-
nounced that Elizabeth Lawrence is
wearing his pin; Marguerite Wilson
has Bob Wolf's pin; and Frances
Johnson is wearing Richard Rie-
man's pin.
Lambda Chi Alpha
The Chapter was happy to have
Midshipman William Sharpe home
from Annapolis for the Christmas
vacation. Many of the actives were
here to see him although some were
unable to since they were home also
for the vacation. However it was
great to see him and the Chapter
wishes him luck.
Plans are being made for a party
this month to start the new term off
right. The Chapter hopes to have a
very successful term and with the
new officers elected last term, we
can be assured of a good year.
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Television camera, receiving tube, all-electronic receiver and radio relay equipment
— are the result of pioneering and research at RCA Laboratories.
Behind every big sTiff e in Television- RCA Laboratories!
From the scene of action—to your own 
ing room—these RCA developments based
upon research at RCA Laboratories mean
television at its finest:
RCA Image Orthicon Camera sees what-
ever the human eye sees, even in the light
of a match! Sports events on cloudy days
or in twilight do not fade because this
super-sensitive camera eliminates the need
for strong lighting.
RCA Mirror-backed Kinescope—search-
light brilliance for home television. All the
lifelike realism and detail caught by the
RCA Image Orthicon Camera is reproduced
by this new receiving tube that loses none
of the original brilliance.
RCA Victor Television Receiver—with the
new RCA exclusive "Eye Witness'' feature
that "locks" the picture, keeps it bright,
clear — as steady as a picture on the wall.
RCA Radio Relay equipment enables tele-
vision stations to broadcast events taking
place far from the studio, and eventually
may link television networks. In televi-
sion, as in radio, Victrola* radio-phono-
graphs, records, or tubes, if it bears the
name RCA or RCA Victor, it is one of the
finest instruments of its kind science has
achieved.
Radio Corporation of America, RCA Building,
Radio City, New York 20 . . . Listen to The
RCA Victor Show, Sundays, 2:00 P. M., East-
ern Time, over NBC. *"Victrolo" T. M. Reg. U. S. Pat. OR.
Vvir
RCA VICTOR
vision receiver
"Eye Witness
nizer" that assures you brighter,
clearer, steadier pictures. It is now
available in some areas—see your
local RCA Victor dealer.
table model tele-
with the exclusive
Picture Synchro-
RADIO CORPORATION of A AfERICA
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BRAINSTORM
from a
WINDSTORM
NATURE held the original patent on the whirl-
ing force of the cyclone. But it was B&W who
first put the idea to work separating water and
solids from steam to improve the performance
of boilers.
B &W calls its adaptation of nature's destruc-
tive force to useful work, the Cyclone Steam
Separator. Its use in power boilers makes larger,
more rapid swings in power loads possible,
raises boiler and turbine efficiency and cuts
maintenance costs.
Development of the Cyclone Steam Separator
is but one of many examples of imaginative
engineering at B&W. Testimony that, while old
enough to have pioneered important advances
in many divergent fields, B&W is young enough
to have new ideas— ideas for all industries, in con-
nection with present problems or future plans.
Through this progressive policy of continuous
research and development, B &W offers tech-
nical graduates excellent career opportunities
in diversified fields of manufacturing, sales,
engineering, research and in many other voca-
tions. Send for the booklet "Your Career." It
tells the story of the Babcock and Wilcox Com-
pany in terms of your future. G-3 32
THE BABCOCK & WILCOX CO. N8 5E w L I
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EARTHMOVING
(Continued from Page 18)
1893 to 1896; this job required mov-
ing about 38,300,000 yards of dirt.
Also, from the commencing of the
Panama Canal by the French to its
completion by the United States in
January, 1915, a total of nearly
175,000,000 yards was excavated. In
comparison with the number of men
used in construction of the Pyramid,
the Panama Canal employed an
average of 39,000 men along with
100 steam shovels and 4,100 railroad
cars. The cost of the canal has been
estimated at $370,000,000.
It is interesting to note a com-
parison of the dirt moving ability of
the different type of methods during
a twelve hour day. The rate of man's
work in moving earth a distance of
500 feet is about three yards; a
single horse and hand operated
scraper would move about nine
yards; and a horse and cart can
move twenty-seven yards. What was
known as a "wheeler" (a small
carrying type of horse drawn scrap-
er) had a maximum of nearly fifty
yards for the same time. An early
wheel scraper known as the Baker-
Maney, operated in strings of three
and four and powered by a "Cater-
pillar" Sixty tractor, could move
about 350 cubic yards. A 1940 model
scraper of large size and a "Cater-
pillar 'D8'" tractor can move over
two thousand yards, while the new-
est types are capable of considerably
more.
Cost of Transport
The cost of earthmoving has shown
a very definite trend that follows the
development of methods rather
closely. Statistics on early construc-
tion and excavation do not give
definite figures on the cost of the
project. In 1927, repair operations
on a section of levee along the Sacra-
mento River in California averaged
ten yards per hour on a haul slight-
ly over one hundred feet with a type
of wheeled scraper and cost around.
fifty cents per yard. During the
period around 1934, excavation,
dominated by shovel and dragline
equipment, was averaging 28.5 cents
per yard. A steady decline in exca-
vating costs continued as the rate of
tractor-scraper applications increas-
ed, until the cost curve leveled off
in 1938 at 21 cents. Of late years,
the general instability of labor costs
has been such as to make impossible
a direct comparison.
Today, a "Caterpillar" Diesel D8
tractor and companion scraper,
"pusher" loaded, on a 1,000 foot one
way haul, under fair conditions, can
move dirt for 5.6 cents per yard.
Without normal job costs of super-
vision, overhead and profits, and
under ideal conditions, this combina
tion can do better than 5.0 cents per
yard.
Summing up, the outstanding fea-
ture of a study of man's progress in
moving dirt over the years is not so
much in the size of the projects, but
in the methods, cost, and time ele-
ment. Although man in bygone cen-
turies made scratches on the face of
the earth comparable with those
made today, he made less of them
and took longer to accomplish the
job.
(Acknowledgment: The author
wishes to express his indebtedness
to Mr. K. F. Park, Consulting Engi-
neer, Caterpillar Tractor Co. and to
Mr. K. L. Mason, Research Depart-
ment, Caterpillar Tractor Co. whose
generous contribution of material
made possible the writing of the
foregoing article.)
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"Our knowledge is the amassed thought and experience of innumerable minds"
-RALPH WALDO EMERSON
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Why some things get better all the time
THE OLD-FASHIONED STOVE has warmed many a gen-
eration through the years. But today families are kept
healthfully warm by far more effective means.
There are electric heaters and electric blankets with
their efficient alloy heating elements. Individual gas
fuel installations. Improved heating systems for our
homes, ranging from oil burners with fuel nozzles of
long-lasting synthetic sapphire to the new panel heat-
ing with its welded piping. Also giving you finer service
are better insulated electrical wiring, vast central heat-
ing systems, and city and cross-country gas lines.
Far-reaching are the improvements in heating and
power enjoyed by families today. . . And most of these
improvements are possible because of better materials.
Producing better materials for the use of industry and
the benefit of mankind is the work of UNION CARBIDE.
Basic knowledge and persistent research are re-
quired, particularly in the fields of science and engi-
neering. Working with extremes of heat and cold—fre-
quently as high as 6000° or as low as 300° below zero,
Fahrenheit — and with vacuums and great pressures,
Units of UCC now separate or combine nearly one-
half of the many elements of the earth.
-UNION CARBIDE
AN140 CARB ON CORPORATION
30 EAST 42ND STREET 11111111 NEW YORK 1 7 , N. Y.
Products of Divisions and Units include
LINDE OXYGEN • PREST-O-LITE ACETYLENE • PYROFAX GAS • BAKELITE, KRENE, AND VINYLITE PLASTICS
ACHESON ELECTRODES • EYEtlEADY FLASHLIGHTS AND BATTERIES • NATIONAL CARBONS
PRESTONE AND TREK ANTI-FREEZES • ELECTROMET ALLOYS AND METALS • HAYNES STELL1TE ALLOYS • SYNTHETIC ORGANIC CHEMICALS
BORDEN'S
PURE MILK
ICE CREAM
C-5031
531 N. 5th St.
Terre Haute, Ind.
The G. I.'s
WHAT YESTERDAY?
They challenged Hitlerism
and brought it to inglori-
ous defeat.
WHAT TODAY?
They are making challeng-
ing scholarship records at
Rose Polytechnic Institute.
We salute these distinc-
tively American young
men.
Stafford Hat and
Shoe Sanitarium
108 N. 7th St. C-1654
RADIANT HEATING
(Continued from Page 7)
inch apart and applied only over a
non-combustable base. A brown
plaster coat is applied over the
cable and allowed to dry three days,
at the end of which time the element
may be turned on to complete the
drying. Finish coats should be com-
pletely dry before the element is
turned on.
In magnesite floors, the . cable is
attached to the scratch coat, so that
there is an inch clearance between
adjacent turns of the cable and any
metallic conductors. The same ap-
plies to concrete floors except that
the cable should be laid within an
inch of the surface. Leads to the
terminal box through conduit must
be insulated with loom, and protect-
ed where they leave the slab.
"Heatsum" cable must be termi-
nated with solderless lugs, binding
posts or similar compression termi-
nals; not more than two elements
may be terminated in one junction
box nor shall more than three inches
of cable for each lead be allowed in
any one box. "Heatsum" cable must
be separated at all time from any
combustible material. These rules
have been taken from the code es-
tablished by the Department of
Labor and Industries, State of Wash-
ington to cover such electrical in-
stallations.
Even though the FHA has ap-
proved houses heated by electrical
radiant panels, and insurance com-
panies have been willing to insure
such homes, it will be best for the
prospective builder to check "Heat-
sum" cable and its applications
against local building codes. The
Underwriters Laboratories have
ruled that the inspection of such an
installation is the responsibility of
local authorities.
Design Procedures
A simple method to determine the
load required for an average home
is to allow one and a half watts per
cubic foot for all rooms over 2,000
cubic feet and two watts for rooms
under 2,000 cubic feet. The cable
is manufactured in 200-240-1500 watt
size for 120 volts and 400-480-3000
watts for 240 volts. Use the size
larger than the total wattage re-
quired and where more than one
unit is needed, use two or more ele-
ments of the same size.
For a more accurate load deter-
mination, the conventional heating
formulas may be used. Let us follow
a sample design through and com-
pute the heating load for a room
10'x10'x8'; exposed on one side;
ceiling and floor areas, 100 feet;
window area, 80 feet; exposed wall
area, 80 feet; maximum ceiling tem-
perature 84 degrees; minimum out-
side temperature 10 degrees. From
the ASHVE guide, "U" factor of
plaster board plus plaster plus 3%
vermiculite insulation equals 0.07;
for hardwood floor over fir subfloor
equals 0.34; for glass equals 1.13;
the factor for loss through exposed
wall equals 0.018 BTU per degree F
per cubic foot of air. Surface tem-
perature of glass wall equals 60 de-
grees; one air change per hour; cor-
rection factor for heat gain from
lamps, space occupied for furniture,
etc. equals 0.8.
KW-0.8 (84-10) (100 x .07 +
(60-10) (100 x .34 80 x 1.13 ±
800 x 1 x .018) 3413
KW-1.75
Check:
800 x 2
1000 —1
.6 KW
For this room use 9 - 200 watt
elements. It may be seen from the
design of this room that the exposed
wall is all glass. The electrical radi-
ant heat may be supplemented by
solar heating.
There are several factors that must
be considered in the design and
operation of a radiant panel system.
Direct radiation will cause fruit and
flowers to mature more rapidly, and
they should therefore be protected
from direct radiation. Ceiling radi-
ation panels should be made as large
as possible so as to reduce the sur-
face temperature because high over-
head temperature may make some
people uncomfortable.
A concrete floor will come up from
cold to designed temperature in
about 4 hours, drop about 10 de-
grees overnight under no load, and
take about a week to drop to earth
temperature. Plaster requires about
30 minutes to attain operating tem-
peratures from a cold start. Once
the plaster has attained a sufficient
heat charge, the unit rarely is on
more than a third of the time. In
one particular installation, over a
six year period the largest demand
on the system was 34 percent of the
connected load.
Comparative Costs
The natural question to ask at this
point is "How about operating ex-
penses?" Here is where electrical
radiant heating fails in Indiana, as
far as economy of operation is con-
cerned except in the case where
convenience is primary and cost is
secondary. Tests run by the L. N.
Roberson Company and the Puget
Sound Power and Light Company
proved that in the Pacific Northwest,
(Continued on Page 26)
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Louisville Bridge & Iron
Company
Incorporated 1865
Engineers, Fabricators and Erectors of Steel Bridges,
Steel Buildings
Stock Steel for Prompt Shipment
Offices: 1 1 th and Oak Streets
Louisville Kentucky
MY REPORT
(Continued from Page 12)
chemistry, whenever the teacher
got up in time fer ate oclock class;
english, whenever the professor con-
vinced the bus driver thet there was
a school behind the two mighty okes
in the front yard, and baby sitting
five hours a week. Then since I
hadn't been in the army I had tew
take Basic Military. For extri-
curhicular activities I went out fer
football after I heard a pep talk by
Edward James Hegritity, president
of the pep club, which ran as follows;
"Students and freshmen, I as presi-
dent of "Rollicking Rooters", the pep
club here at Heartburn would like
tew see alot of spirit among the stu-
dent body, not the bottled type.
(This was followed by giggling and
titters.) Take the football team fer
instance, five games and five con-
sexutive wins. We the members of
the pep club should feel guilty fer
not showing up at any of these
games. Look students, our team not
only needs support, it also needs men
to play on it. Remember the coach
is the man thet is willing tew lay
down your life fer the school. Of
course if any of you are worried
about football not being a clean sport
you need not worry because it's the
only one that has scrub teams.
Naturly to be a good football player
one must be a contortionist to keep
The football team has lots of spirit!
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IT PAYS TO
PLAY
Your Sporting
Goods Store
726 Wabash Ave.
Terre Haute
Indiana
You Can See
for Yourself
Terre Haute's
Largest Selection
of
Men's Quality
Footwear at
atm &ay.
going around his own end success-
fully. (Another outburst of laughter
from th
L I 
e audience) . Mens of Heart-
burn this is a challenge tew you."
Then he hobbled off the stage on his
crutches.
After being out fer football fer
one week, the coach said thet I
might get in the next home game.
The big day came and I was tense,
S ut I just sat on the bench until in
the last quarter the coach called my
name. I ran over putting on my
helmet. The ball rested on the one
foot line with two seconds before
the end of the game. The score was
nothing to nothing. The coach said,
"Luke it's up tew you now. Go in
there like a lion (I roared) . Go in
there and fight (I sthod up and boxed
with an imaginary opponent)
in there and drive (I shifted into
first) . Make that touchdown fer deer
old Heartburn". (He thok out his
pitchpipe but there weren't time.)
I ran in and reported tew the
referee. I went into the hurdle, the
quarterback said, e the ball th
Luke, hike." We shifted into position.
The center snapped the ball. I got
the ball and spun, put my head down
and ran, ran, ran; then I was hit
hard, the ball slipped out of my
hand and a cheer arose from the
opponet's side of the field. All went
black. When I woke up I was in the
dressing room and the police were
holding my teammates back. They
were yelling, "Kill him! Kill him!"
I looked around tew see who they
meant but they was pointing at me.
After I dressed and were lead out
by a police escort, I learned that
when I had spun I had run back
down the field and was knocked
down when I hit our goal post. The
other team had fallen on the ball
and had beateI In us six tew nothing.
And sew I am returning tew Cat-
nip Junction on the next train I can
catch after I get out of the hospital.
Sincerely yours,
P.S. They caught me.
Luke
•RADIANT HEATING
(Continued from Page 24)
electrical heat compares economical-
ly with oil heat. However, in the
Pacific Northwest hydro-electric
power is available at one cent per
kilowatt hour; here in Terre Haute
two cents per kilowatt hour. Also,
we are in the heart of the coal pro-
ducing region while Washington is
far removed from abundant low-cost
coal fields. Probably, no other area
in the United States is so unfavor-
ably located in respect to fuel sup-
ply, (or perhaps favorably after
wading through Terre Haute's early
morning smog) than the Pacific
Northwest.
Maybe not now, but at least some-
time in the future, the utilization of
the uranium pile as a heat source
may bring the cost of electric power
down to such a level that electrical
radiant heat will be economically
feasible all over the United States.
Until that wonderful day of push-
button heating, we will have to be
content with our smog-bound lot
here in •the coal fields and hope for
sunnier days.
CAMPUS SURVEY
(amtinued from Page 14)
is reliable. A few of the other facili-
ties and services extended to the stu-
dent body and faculty members are
as follows: By seeing Phil Krantz, a
record of one's voice will be made
by the Radio Club. The only ex-
penseis a nickle for the record. The
Radio Service Department will un-
dertake to repair a radio set at cost.
Of course, one must remember that
studying comes first.
An antenna committee has been
appointed to select a suitable an-
tenna for the new transmitter. The
contemplated antenna will provide
for world-wide amateur communi-
cation.
"When You Say It With Flowers
Say It With Ours"
THE•BLOSSOM SHOP
Gladys Cowan Pound
113 N. 7th Street Telephone C-3828
TEltRE I-IAUTE, INDIANA
Member of Telegraph Delivery Service
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PLACE METAL IN WORK COIL...
PUSH BUTTON
METAL 15 HOT IN SPLIT SECONDS
HEATINO A PIECE OF METAL
BY OPEN FLAME, BLOW-TORCH
OR FURNACE IS RELATIVELY SLOW—
APT TO LEAVE SCALE...IT'S HARD TO
HEAT ONE SPECIFIC AREA WITHOUT HEATING THE WHOLE PIECE.
401 is
RODUCTION MEN REALIZED HEAT-TREATING OPERATIONS
SUCH AS FORGING, PRECISION BRAZING AND SURFACE
HARDENING COULD BE STEPPED WAY UP IF A FASTER
METHOD OF HEATING COULD BE FOUND... ONE WHICH
WOULD CONCENTRATE THE HEAT AT PRE-SELECTED AREAS!
1-1EAT BY INDUCTION SEEMED
LIKE T-HE ANSWER. SCIENCE HAD ALREADY
DISCOVERED THAT METALS HEAT RAPIDLY
WHEN INTRODUCED INTO A HIGH FREQUENCY,
HIGH DENSITY MAGNETIC FIELD!
SECTRON/C liEVER DESIGNED BY
ALLIS-CHALMERS SCIENTISTS—
  AMAZING PRODUCTION TOOL RECTIFIES ORDIN-ARY 60 -
CYCLE CURRENT THEN STEPS IT UP TO 450,000 CYCLES.
A MAGNETIC FIELD OF HIGH DENSITY IS SET UP IN WORK
COIL AND WHEN METAL IS INTRODUCED INTO THIS FIELD,
PASSAGE OF CURRENT CAUSES POWER LOSSES WHICH PRO-
DUCE HEAT WITHIN THE METAL WITH INCREDIBLE SWIFTNESS.
a6 liENEF/TS: COMPLETE, SELECTIVE CONTROL
OF HEAT PENETRATION... EXACT UNIFORMITY...
GREATLY INCREASED PRODUCTION!
ALLIS-CHALMERS MANUFACTURING CO.
ELECTRONIC NEATER IS ONE MORE EXAMPLE OF HOW
ALLIS-CHALMERS RESEARCH AND EXPERIENCE GO TO WORK
FINDING BETTER, FASTER, MORE EFFICIENT WAYS OF HANDLING
PRODUCTION PROBLEMS -ANOTHER GOOD REASON WHY A-C EQUIP-
MENT 15 IN DEMAND IN EVERY MAJOR INDUSTRY...
ALLIS E CHALMERS
ONE OF THE SIG 3 /N ELECTRIC POWER EQUIPMENT
8/6'GEST OF ALL IN RANGE OF /NO(25'TRIAL PRODUCTS
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Liberal Arts Student: "What is
petty larceny ?"
Engineer: "I'm not sure, but I
think it has something to do with
stealing your girl."
* • *
Hobo's Toast: "Here's to de holi-
days! Bless de hull t'ree hundred
and sixty-five of 'em."
* * * *
The young duckling must have
been terribly embarrassed when he
found out that his first pair of
trousers were down.
* * * *
Instructor: "Mr. Johnson, what
is an octogenarian?"
Johnson: "I don't know, but it
must take a long time to become
one. They're all real old people."
* * * *
Here's to the ships of our navy,
Here's to the ladies of our land.
May the former be well rigged,
And the latter be well-manned.
* * * *
Advice to a Frosh Coed
A close friend's okay in a tight
squeeze, but don't let a fool kiss,
or a kiss fool you.
* * * *
Girl Friend (pouring an Engineer
a drink) : "Say when."
Engineer: "Any time after the
first drink is OK by me."
* * * *
"Sweetheart, if I'd known that
the tunnel was so long, I'd have
given you a kiss."
"Gracious! Wasn't that you?"
* * * *
•
"Well, how was the burlesque
dance ?"
"Abdominal."
* * * *
Reporter: "I've got a perfect
news story."
Editor: "How come? Man bite
dog?"
Reporter: "No, but a hydrant
sprinkled one."
* * * *
Jim: "I proposed to that girl
and would have married her had it
not been something she said."
Lou: "What did she say ?"
Jim: "No!"
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He: "Only a mother could love
a face like that."
She: "I'm about to inherit a for-
tune."
He: "I'm about to become a
mother."
* * * *
"Young man, I understand that
you have made advances to my
daughter."
"Yes, sir, I wasn't going to say
anything about it but now that you
have, I wish you could get her to
pay me back."
* * * *
It takes an income of six figures
to get a man in the rotogravure
section, but one figure will get a
girl there.
* * * *
Speaker at meeting: "There are
so many interruptions I can't hear
myself speak."
Voice in the rear: "Don't worry,
you're not missing much."
* * * *
"Does the law give a man the
right to open his wife's letters?"
"Yes, but not the nerve."
* * * *
Hubby wandered in at 3 a.m.
after a glorious evening.
In a few minutes a series of un-
earthly squawks howled out of the
radio.
Wifie looked into the room and
discovered him twisting the dial
back and forth frantically.
"For heaven's sake, what in the
world are you doing?" she ex -
claimed.
"G'way. G'way. Don't bother
me," he yelled. "Somebody's locked
in the safe and I've forgotten the
combination."
* * * *
Advertisement in Enid (Okla.)
News:
Auctioneering is my special line
of business. Prices are very reason-
able. If I am out of town, make
dates with my wife.
Sly
Droolings
By Robert W. Wolf, Jr., e.e.
Intelligence is the ability on the
part of the editors to distinguish
between the naughty, the very
naughty, and the terribly naughty.
Will power is the ability to with-
stand the temptation to print the
latter.
* * * *
A girl's a minor until she's 18.
After that she's a golddigger.
* * * *
She reached below her dimpled
knee
Into her rolled down stocking.
And there she found a roll of bills.
Ah me, 'twas sweetly shocking.
"Why don't you keep them in a
bank?"
Inquired a nosey prier.
"The principle is the same," she
said
"But the interest here is higher."
* * * *
She was a good-looking blonde,
and when her tire went flat she
hailed a passing motorist. He stop-
ped: "Wonder if you'd help a girl
in trouble?" she inquired.
He said, "Sure, Sister, what kind
of trouble do you want to get into?"
* * * *
No man likes to be beaten to the
punch, especially if it's filled with
gin.
* * *
Alan: "You have the second
nicest pair of lips in the world,
dear."
Cutie (indignantly) : "And who
has the nicest?"
Alan: "I'd put mine up against
yours any time."
* * *
At a recent dinner, a man sitting
next to a lady was, to say the least,
inebriated. He leered at her and
commented, "Shay, you're the
homeliest woman I've ever seen !"
With a show of spirit, she re-
plied, "Well, you're the drunkenest
man I've ever seen !"
"I know, madam," the souse an-
swered, "but I'll get over that by
morning."
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GENERAL ELECTRIC
FLIGHT TEST ENGINEER
The Story of
CURT TALBOT
AFTER he came on "Test" withGeneral Electric in 1936, Curt
Talbot kept right on studying elec-
trical engineering, this time in the
company's general and commercial
courses.
Between hours of work and study he
went out to the Schenectady airport to
practice flying, piling up 500 flying
hours and obtaining his commercial
rating.
By taking lessons in both these
fields—and taking them seriously,
Curt was, unknowingly, giving him-
self the best possible preparation for
his present job—that of Manager of
the new General Electric Flight Test
Laboratory.
During his first years with the com-
pany, Curt tested transformers, motors,
industrial control apparatus. He did
application engineering on paper-mill
and printing-press equipment. He
worked as a sales assistant.
But when the war placed a heavy
demand on G. E. both for aircraft
equipment and for men who under-
stood it, Curt's interest in flying was
remembered. He was assigned to work
on turbosuperchargers.
Today, ten years out of Illinois,
Curt Talbot manages a laboratory
large enough to house its own fleet of
test planes. He supervises the testing
of jet-propulsion and gas-turbine
engines, radar applications, turbo-
superchargers, aircraft instruments,
automatic pilots and control systems.
And he directs the use of the "flying
laboratory' —a B-29 especially equip-
ped for test flights.
Next to schools and the U.S. Govern-
ment, General Electric employs
more college engineering graduates
than any other organization.
Curt helped pay his way through the U. of On Test with G.E., he was assigned to high-
Illinois by repairing radios in his spare time, voltage transformers. He continued his engi-
He majored in electrical engineering. neering studies by taking G-E courses
In his spare time Curt learned to fly. His
knowledge of engineering plus flying gave
him the opportunity, in 1940, of joining the
Company's turbosupercharger program.
Today Curt is Manager of the G-E Flight Test
Division. He directs the big new G-E Flight
Laboratory, center of tests on jet-propulsion
engines, gas turbines, etc.
GENERAL ELECTRIC
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HESTERFIELD
WORLD'S BEST TOBACCOS • PROPERLY AGED
Copyright 19-17, _LIGGETT & MYERS TOBACCO CO.
